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[it am i ] 

y a-j^y^nf^ h y y^t^^Lt, n^dr^ h y >^ol!P 

& *° 1; n ^ Hj- y om&umo 
umm 2 ] 

# V ji ^ v > ^ v n - ;v v Mb $ ttfc # ;v jj? * v Mfc *° y ^ v y if 
y n-j^y^nf^^ h y Ir^LT, WkO^i? ur*7. Y V y^oma 

M K ttTWS J] ;v sj? * v ;H b *° y x. ^ 1^ > /ya- ;v ij L#c fc: §M^Sl^Vn^ 

**yy*n&&W:'XM ; XTOi2M*°y n^^> ^-nh 2 sxii-OH^tt^s 

* MiS ^T, -CO-NH - l±-CO-0- $t m M*5w £ ^1" 2> *° 

[if im. 3 1 

HtfiB^^^^r v;Wb*°y ^-f-V^^y n-/W±, sj?ij x.^- l/y?V n-;i/£2,2, 6,6-7- h 

9^^;v-i-n°^y ^-;v^-^r v9 (TEMPO) n«t 9K<t;LT#ibtL-6it^ 

[If « 4 ] 

LVi K Zti, W. ti tf* *y ;Hb=K y u y if y 3 - )v <d m £ ftrifi^tto -> ^ u 

m^m 5 1 

u-r^-x h y >^^(7)|iP$l5^^;v^drv;v<t^y 
LfltK'SLigStu v;Wb*°V if-l/^y n-;v<7)M^mff|B^lcO^^ n 

KrtBffii*»O^«afe**-C0-NH-B lllli-CO-O-B l 3tOflf3fi**i-S, ± 
ffi*°y u?3ry-y 0 

mim 6 1 

2, 2, 6, 6-r f 7 ^ f V y-;v t ^rv 7 y * ;v (TEMPO) £ «fc *° y V 

^->;Wb*°y i-f-vv^y 3-;v?:#^*;v*>y;Hhlg ; ^.^luia* ;v^^r v-;Hb*° 
y -x-f- y^^'Jn-jVty^nf^F 1; t ^LT, y^af^^f V yft^ 

umm 7 ] 

i/?ur*x hy y^^(DfMn^i\zij )v^^-y)vit^') ^\yy ^-j^^MLm^ 
^3g£fiT&£|g*°y n^tyt^oT, tfrfB*;vs}?^->Mt;^y x.f-ix>^y 

8 ] 

2,2,6,6-f h 7^f-^-l-t^'J y^;vt^V7y*^ (TEMPO) \,z 3: *) s^'J 

y if y 3 - ;v 4- U-f'Jxfvyy-yn- ;v com»^^ ;v -> ;v{b $ tLfe * ;v 

^yjW^'Jxf l/>y*'J n-;v^#^>, Aii/^yMt'K'Jxfvy^ij 3-^«3»it 



miE# 2004-3122128 



#11 2003-398774 ^- v : 1/ 

[0 0 0 1 ] 

*§&mii, XV u RV? J: (DM&limzmL, tCM«i:-CO-NH-ti 

li-co-o- t'<7? # /u 3j? * -> Kffrf * » * ^"i - & ittiS fc * ^ # ^ 

[ 0 0 0 2] 

*'Jn^t>li, SSl^OT- (EHE^ : rotator) OMP^iS^^f- (tt I axis) 

nmh'^ i/^nf^r^hT/^t: TCDJ fcfB?- S ) . it 

itS^tLt^'Jxf TpegJ *MBi" * * ) £Ji 

[0 0 0 3] 

>}?y n^^-9-^wlH»feii— «fctw % P EG«^^-OHM-NH 2 
LT, M*S^-NH 2 N-PEG-NH2 Z%fz^ fH 2 N-PEG- 

N H 2 a-CD^i^Lta-CD tL/;l*° 'J n ^ ^ f > ffc 

»*'Ji3^^tVf:-C0 0H*ttt4»i* (Bl-COOH) , i£(f7/v>^ 
^#Bfefc*RJEB5-t-fllE^'J n^^t>©PEG^fi^)M*S^-NH-CO-0-B 1 

[0 0 0 4] 

— -NH 2 *t-C00Hli(^)75 KftMJ£l±, S^afefcfiHfrffcL-C 

*<&^ (wmttmi*mm<D^t) 0 

[ 0 0 0 5] 

l*»-NH2l1;^l>H2 N-PEG-NH2 ttffjJRS *LT & <D<D^ P 
E G CHU fOti^2 L < , #CPEG co^fir^-C^) £ *> tf> Lv^ 0 

^(Dfztb, PEG©ffi*S-OHMN,N' -*;v*-;i/y-f ? /y-iVSlFxf ^>y7 
5 yX-mMLX^ i^^PEG^m #^PEG^fi/6 s 7t-e^^>H 2 N-PEG-N 
H 2 tUlLTV^: (#^mi^.W#^m2 «r#RROifc) 0 -ti£, ±&£:R|# 

[fMl] WO 0 1/8 3 5 6 6f«o 

[ftlfttl] P. Bulpitt, D. Aeschlimann, J. Biomed. Mater. Res., 47 (1999 
), 152-169o 

[#M#lr^dfK2] H. Fujita, T. Ooya, N. Yui, Macromolecules 32 (1999), 2534-2 
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mwmm Lxit-r* mm] 

[0 0 0 6] 

L^L^/6 s e>, _h|2<75T5 FfhR£> SP*>, C D7&*&®s$*LfcH 2 N— PEG — NH2 

t - c o 0 Hi^tt^iilt ©M(3v^, ^aaorr/^iii, ep*>h 

2 N-PEG-NH2 Sr^a*l"CMv»* £ fctt, JK.^LL&lFa* h_h, ffiL<4K S 
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Jrf7^*n7^7i-F) S^/XliHOBtKl (1-^ Kn * ->-lH-^ > 7h 'J T 
[0 0 0 7] 

M*S^-NH 2 I^^H 2 N-PEG-NH2 «rfflv>&*£\ §t^3£t±T5 

<DM$mtimfc% tiz •frxi*WTMv>M&m*ft&-fc#>K $ & k a * > *********** * « 

&C-NH2 ^^l" * H 2 N-PEG-NHa Wi^tlJi*, ^«H±M^ 
(±-0- (CH 2 ) 2 -0-CO-NH- (C H 2 ) 2 -NH2 -C*-3^ 0 Z<Dfc*b, P 
EGffitefciMMfefcOWK:. -7 1^ >M^Xti*^^^- hjft-fr (-0-C0-NH-) 

Kg^t^tt^fc*> ****** 

[0 0 0 8] 

A#&fcf±, #$£lK£>Bfi?J«i> 11*°'; n?^>-£;^®f!]-eJ3v**£i:& <> W/X 

> ofKt^rffi *ffitt-r * - k * * o 

[0 0 0 9] 

£fz, ±f2@^^Jnx.-c, Xtt±SBB»*Mfefc, tMf^fLtv^ 
±fBg&<J^tnx.T, Xfi±ISifit)0#H, *3&WoB»i±, «*<£PEG^ 

[0010] 

*Hii«lfiSlli, fi*iO-COOHltPEGi©-NH 2 S 

Il^i-C00HtR)£tSS, Wx.lf-NH 2 *Xli-OHSi:U £*Lfc<Z>KJ&fc 
«fc 19, f!lxif-C O-NH-B l*SX(i-C0-0-B 1 »^©PEGi©-C0 
0H^tm-C0 0Ht^i-*«t*m^L^^#^tL*«7t^^-r** o ';n^^Hj- 

[001 1 ] 

mm V n * * -9- > t * Rjfc $ * t M*SH £$HK& * m-t * *° V n ? * V y £ # * lt«I 

< 2 > ±ffi< 1 >^£s^-c, ^;v^^v;vStR)^-r**^^ri-*$t#l** s -NH2 

*U -CO-NH - li-CO-O- £ * -r * <^ * s ± v^o 

[0 0 12] 

MPaJ^WIB* ->;Hk*° V ^--f- ;v*W0 L^l'^^$ tiT * * 

i" * it SI* * RJES 3 ■£ T , -CO-NH - !Ufit»X li-CO-O- m®.&<0 W*3g & * 

<4> _h|B< 1 >~< 3 ><D^-ftifrl,z33\,*X^ ^myJHWJifV^^'Jn 

mSE# 2004-3122128 



#M 2003-398774 ^~^J : 3/ 

-;W±, sK'J .x-f- UV^y n-;i/^2,2,6,6--r P- =7 * -f^lz-l-tr^U 9 v# 

;v (TEMPO) &c i ^ftLtffpWWj; v^ 0 
[0013] 

< 5 > imji<V ^ b'J ^^^^ m pfK £ * ;v tf* v ;Wfc*° 'Jxfi/>^ij3 
S^y^nfdfXF V V 3^-^j§t L ft J; 9 &~ ^§1^ £ Itll £ S^'Jn^W 

m*jgirz> mm&x ii-oHiw^ mm&x ^Mzx^mhtiz mat*** ^ 
-rtt, - c o - n h -tiixtt - c o - o -it$Jt»-c^£ ^±v^ D 

[0 0 14] 

<7> ^S^c^v^nx^r^ h V >5^<^lf v;Wfc*°V x-f- V>W 3 

- ;v L tfc ^ $ tt, ^ ts ;v sjf dp ~> V jr. f - V > 7 V n - ju <D W5jdS H » <0 

y^nft^ p- i; y£-^^$£Lft v> X n C^tS^S^ttS^Vn^^t^t* 
oT, l»f»-CO-NH-B lllli-CO-O-B lSWfjI^tt^, 

[0 0 15] 

<8> 2, 2, 6, 6-f f 7 ^ f JV-l-t^'J y - iV t ^ry 7 v * iMT EMP O) K X *) 

)l<4ktfV x-^lsyV 1 ) 3-iViy^nfJf^ p 'J *rI^Lt> V^nm P V 

>5^©MP» K # ~> Mfc*° V ^ V > ^ >J 3 - )Vtf$M LVtK&M £ avc ft & n 

[0 0 16] 

< 9 > v * n * h ij > ^f-o n pf |5 £ ii ;v sjf* v JMfc# V ^ V > ^ U =i - 
*JW Lftfc-SLSJ $ tuf ft £ Vo^^ft^ot, * ;v v Mfc*° Vxf v>7''J 
n - /KOffl5fci§{± COO H*T*S Jft# 'Jn^t> 0 

<10> 2,2,6,6-7=- P- 7^ f-^-l-b"^ 1 ; — )V*3ci/9 ViJlV (TEMPO) K X 

[»W©»*] 
[0 0 1 7] 

[0 0 18] 
[0 0 19] 

*#«JCI4, SilflcO-COOHiiPEGfflO-NH 2 li 

ISI^-COOHiKlStS*, $lxJ;?-NH2 IIIJ-OHIt L. i tLf, ©RJESK: «t 
i^if-CO-NH-B 1 *SSXi4-CO-0-B l»if©PEGffl©-COO 
H * ^ ~ C O O H t KB -t & £ t L «f tt S jt * m i" S # V u ? * *r > 
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[0 0 2 0] 

*V ; Stfj&THJ?* *> ^* fcKlfc^ a *J-«2fefc WIS 

»>i*y *RtS5^rf. ffi^SSK^g^ ttxtf- C 0-NH-Jf«*Xli- 

(4, -NH 2 ***i-*ifjfiafeXli-0H**^ft-Sit«afe-e**O**J: < , *fi?ti* 
fflv^iii:i>)-C0-NH *° y n * 3r^>Xii -CO- O -##1* 

[ 0 0 2 1 ] 

v;Vft$tL7t*;V^^ y;Ht*°'J .x. ?- !✓ > $r 'J h 'J 

*HWtfflv>e>tL*^V ^^ix>^y n-;i/ (PEG) «\ -€-O^F**«RSfe$ ti1\ 
[0 0 2 2 ] 

*JH>y;KkPEG, ip^f <7)S*S#^^'f^vMt (-COOH) £*ltv*&P 

j£ l~ J: o T# e, tifc & <D „ X f ± y* n ^®tx. ^ ;v £ fj-ftj L f£ K-TfrlJ V SllTK^^i" & 
fc*9> -6 * >u aK^f v ^ ^ /Wfcft t# e> ttfc £ o ft 2f £ Ji T & X v> 0 

*;l/^y;HhPEGI^ P EG*2,2,6,6-f h 7^f;V-l-f^'J 
vr/*^ (TEMPO) \z X <9 SHfc LT# 5> tL& to*Hv>5oW Lv> 0 
[0 0 2 3 ] 

TtllffiXttTO^, X«7X-«W ^nn*H, T-frh-h 

v ;vft if) 2 w >b l < \*m&&mmfc$m&mi- v o ^^niM* u * a a 

?r3 So fCfff L^TEMPOtMftfi, ^ctcjft-fb^- h V * AXt/^fcffi 

i&Jiaitb'JfA^S*, pH£l 0-1 1 fc«#L 0t~ifi, Tv^CEET 

[0 0 2 4] 

TEMPO^fflv^ijtii, a*05tr^^">MbPEGW»fti:*3S:«?, looil 
[0 0 2 5 ] 

* JV y h P E G t ll^t S y 7 n f ^ x f >J > (CD) ii, #t©CD*iv^ 
it#tiSoMitf, ff-CD, 7 -C Dft b**mf %> C t^"e§, a - C 

[0 0 2 6 ] 

* v Mb P E G i C D i iS^t S tt> Il^CSt^at, r&JK : MM. 
#5E, JE2j : ^ff, u#W : il^ — S3u &it^«^*©^U^ 0 JB 

fi. *;v*^y;HtP E Gl^C D t W^ti-C*tiif, #KRSfe§tL4v>*« > tK. 
DMSO, DMFftir^Waifc^TiSo 
[0 0 2 7] 
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2 *Xf±-OH^^^i-^it#«fc fr£JS3*T, -CO-NH-lfiMXli-CO-O 
[0 0 2 8] 

&x&tu$\ mz.mfeztL&\,* 0 jjfrtfz-^fr&bKm-t&mtLTii, -NH 2 ixfA- 

o 

[0 0 2 9] 
[0 0 3 0] 

kirn, si? * v t l x # e> ti & £ a I V n y- -9- > £ n& -f Z> d a*-? 

% )i<tf*i'frmtK!B-f&&zmi-&MM&t LT-NH 2 &*^i-&mm 

I*»*»-CO-NH-B lSXl±-CO-0-B l *Oflli&4r^ft* i fc**T?#4 0 
•3"C*So T-CO-NH-B 136J Xfi T-CO-O-B 1 *J <D [B lj 

-nh 2 mxtt-0Hm*%-t&Mm&e>-NH2 mxa-oumm^m^MM-r^ 

o 

[0 0 3 1 ] 

IP*), n^ar-*j->^ y^n^^ h y y^-OUBPffiH*^*^- Isfr 

[0 0 3 2 ] 

v Mb *° y ^ ^ > ^ 'J3- U£ S *lt * y n * * -9- > * w <& 

y^f-vv^y =r-;v^2,2,6,6-T- h 9^ f-;v-i-tf^y 9 J—fr**z/?yim, (tem 
PO) £ J: r> *°V ^f-v>^y n-^/^Bft-fbf* - £ ± •? , I'jxf i/y^ij 3 -;v© 
M^Sft** * ;v v Mb $ tL/c * ;v -> Mbl U f - V > y" V 3 — ;v £ cd#* j; v> 0 
[ 0 0 3 3 ] 
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*v;Wb* e V^v>^v =t~-Jis<DMmj?m±, 2, 2, 6, 6— t* h 7 ^ ?-;v-i- tf^ y 

t^rv7y*;v (TEMPO) tci fJ^'Jxf 3-;i/|:f ftLt*°';xf 

y a - ;v o ;v * v ;Wk Ztitz-ft )V at* ;Wk ^yxf v>/ij 3 -;i/^ 

[0 0 3 4] 

mmm 1 1 

[ 0 0 3 5] 

< P EGOTEMPOtftCi^ P EG-Ai^>MI> 

PEG (^fi2^fcli3. 575) 10g, TEMPO (2,2,6,6-r f 7^f 
i; y-^^-^r-> 7^*;V) lOOmg, RXf^ti- h'J^Al g ^tK 10 0ml 
#Lfc 0 H I^^IIf® t h 'J V AtRW (TO4S*|ft^#tJ 5 %) 5 m 

1 «2»nU £M^*#L&#e>RJfc3*;fco RJE^Jifff * fc«JnE»^5>»<0 p Hit 
mmzm&l-Ztf, iS^<pH: l 0-1 Hrfoi^ClN NaOHMLtl 

^-;^t^5m i i^oi6H^;&nLT^*»T$*fco mt^^uy 5 0m 1 t? 

*Lfc 0 ?Sx^y-;V2 5 0 ml fc?gF#;an3r;fc& % -4 WtfC-ls^tPEG- 
fc/l'^BfcO^fctfftas-g-fco *ffflL^:PEG-*>J/Jif>'9i*'at^5*M|-cEIJRUfeo ^© 

■%X PEG-A ^#Vfi#ft c JR?$5 9 5 %£JLt 0 * /UaK* ->Mt* 9 5 %&± 0 
[0 0 3 6] 

±BETfMRL;fcP E G-*;V**>f3 gM«-CDl 2 g iffLfilM* fcffi* Lfc 
7 0°C<7?»5 0 m 1 t«F»$*fe^ W#£M^U (4°C) 
MLf: 0 * V - A # ft L fcftifctttf: * L 11 JR L 0 W 9 0 % £l± (JR* 
»1 4 g) o 
[0 0 3 7] 

ifity^f ;V^;VA7 5 K (DMF) 5 0mli:7^>^>7r/0. 1 3 g 

, BOPMi (^Wh y ry-^-H;v-t^y4 V* (^f;v75 7) ***x: 
^A-AH7^tn?^7x-h) 0. 3 8g*DMF2 5mli:*«|UiO*jg 
inU Hflfcfc: J: <|g<9 3:-£Yc 0 Sfcfc, y^v7nt>xfjk7$>0. 14ml£DM 
F2 5ml K»#Lfc&<b**JnU R&fcJ: <«0fi*?fc o #6 ^ft-frW^^HUlf f 
T-lftfMtLfco fOt, DMF/^^;-^=l : HMtl 0Oml^iDiti< 
iM\ :^l^itiLT±}l^£3tT/t 0 ^©DMF/^ ^/ - frfoittotiUZ. £2>ffifr* 2 0 
HfcfligLifc^ ??>(:^^y-;H0Oml *fflv^tt^S:Rfl|ojt^fi»(|t «£ i? 2 HJ£i 
^L^ 0 Ht^M^ML^f, ^fMW^yF (DMSO) 50ml 
fc#fl*U »&*U:»IBfc»ifc*;fc7 0 0ml pflcfSTLT^V n^^r^>**ftU$^:7t 

s omm-fc*'e%rfc-m®L-nM<D4)-4?}v* 2 mit^u w^^^^^u n** 

f±. 5^*3. 5^PEG©f^9. 6g) t^o/:„ 
2 ] 

[0 0 3 8] 

ifit'DMF 5 0m l BOPEI3 g, HOB t 1 g, i/^nm h V > 3 . 0 
g> >M V 7n f;vxf;v7 5 > 1 . 2 5ml «r iOJ0C#T?#»$*^: o £*Lfc, HJ&M 
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i £• ftn x r J: < 7&>bfrm lx±m& %mr?z 0 ckddmf/j ? ; - M&^MW. k 

£2>flc&* 2 HHfcfligLfcft, ^h\z* $ J ~)V 10 0ml *fflv»fetJfe^*RI*<oa^59- 
«t£<fc «3 2Bil£«JjSLfco #£ftfcifc«£J^i£jftL;fc^ DM SO 5 Om 1 K»fl|U 

o iaL/:^W*^-^(a/;WI)5 7% 1 4 g*»e>OJRJH±, ^f-* 

3. 5 J5<D PEG (DWa'a 8 . 0g)T&ofc 0 



ffifE# 2004-3122128 



#M 2003-398774 v : ; 

mm] 

v ^^f-oiBPSB &c hubb* Astf* ->;Wb*° V ^ v > ^ y a -;v^$$u fix 
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